The costs for insulin treatment are high, and the steady increase in the number of patients with diabetes on insulin presents a true challenge to health care systems. Therefore, all measures to lower these costs are welcomed by patients, physicians, and health care providers. The market introduction of biosimilar insulins presents an option to lower treatment costs as biosimilars are usually offered at a lower price than the originator product. However, the assumption that a drastic reduction in insulin prices will take place, as was observed with many generic drugs, is most probably not realistic. As the first biosimilar insulin has now been approved in the EU, this commentary discusses a number of aspects that are relevant when it comes to the potential cost reduction we will see with the use of biosimilar insulins.
Biosimilars are approved copies of already marketed biological medicines. They provide an alternative to existing biological medicines that have lost their patent protection. The first biosimilar insulin (BioIns) will soon be launched on the EU market (Abasaglar, an insulin glargine developed by Eli Lilly and Boehringer Ingelheim). As the lawsuit with Sanofi has come to an end, this same insulin will be released on the US market soon but under a different name (Basaglar). Interestingly, this insulin was not approved following the new 351(k) biosimilar pathway (see below). It is of note that a major pharmaceutical player (and not a generics or specialty biotech company) has won the race to have the first BioIns approved. An Indian pharmaceutical company tried twice in the past to get approval in the EU, but failed both times. 1 From the approval process seen with Abasaglar and the previous attempts to get an insulin approved in the EU, this is not an easy task. However, it can be expected that more BioIns will come to the markets over the next years, that is, a number of different insulin glargines, but also BioIns of rapid-acting insulin analogs. Nevertheless, it is of note that a large pharmaceutical company like Pfizer has stepped back from codeveloping a BioIns with an Indian company after being in cooperation with them for a while.
As with the reduction in price seen when biosimilars of other drugs outside diabetes care came to the market, the expectation is that the market introduction of these BioIns will also have an impact on the price of insulin. The question is, will insulin costs decline in the next years to a similar extent as with other biosimilars or even to an extent as was observed with generic drugs? Or in other words, what savings are to be expected with the market introduction of BioIns? As few facts are available right now, this commentary summarizes the currently available information and discusses it.
FDA's Approach to Biosimilar Insulins
At the US Food and Drug Administration (FDA), insulin products are approved on the basis of a new drug application (NDA) while larger protein products such as monoclonal antibodies and other very large molecules are licensed on the basis of a biologic licensing application. As part of the Biologics Price Competition and Innovation Act passed by the US Congress in 2009, an abbreviated licensure pathway, referred to as 351(k), was provided for biosimilar products. Insulins products are considered by FDA to fit in the general category of biosimilars, but for an interim period, insulin products will continue to be approved by an already established pathway, the 505(b)(2) NDA. The general scientific principles for FDA's evaluation of biosimilars by either pathway are essentially the same.
Decline of Drug Prices With Generics
It is difficult to overstate the economic and public health impact of generic drugs in improving access to safe, effective, inexpensive medications in the United States. In the early 1960s, fewer than 1 in 10 medicines dispensed in pharmacies was generic and most prescription drugs were effectively monopolies. Today, more than 80% of prescriptions are filled with generics, which saves the health care system billions of dollars each year. There is an impressive list of different classes of drugs in which the market introduction of generics has rapidly and massively changed the price structure and the market shares of different manufacturers.
Why Is There No Generic Insulin?
Just as it was the case with other generics, the hope is that "generic insulin" might become available at a much lower price. In principle, the idea with BioIns is the same as with any other innovative drug: the developer is rewarded with high prices during its window of patent protection and generic competition reduces prices thereafter. In a recent publication in the NEJM, the authors asked why this is not the case with insulin, that is, why a drug that was discovered in the year 1921 is still so expensive today. 2 The authors still wonder why insulin is available only in brand-name forms and induces costs in the range of several hundred dollars per month; that is, no low-priced versions of insulin are available nearly 100 years after its discovery. The authors speculate that the market introduction of BioIns might change the landscape now that practically all insulin analog patents have expired. However, biosimilars are not generics, and there will be no such thing as a generic insulin from a regulatory point of view. 3, 4 The main reason why no generic insulin has become available over the past decades is that incremental innovation has repeatedly precluded the formation of a generic insulin industry in North America when earlier patents expired. In a sense, one can say that the pharmaceutical industry was successful in repeatedly making incremental improvements; the insulin formulations became safer/more effective/more convenient than each previous version. However, the authors of the NEJM article raise the question whether each incremental innovation is worth the high costs of insulin. From their point of view, the evidence for the "true" clinical advantages with these incremental improvements is not overwhelming.
Cost Reductions to Be Expected With Biosimilars
A number of statements were made indicating how much money will be saved in the next years when more biosimilars come to the market. The range of numbers provided by the economic models on which such calculations are based is impressive: Biosimilar Epo was approved in Germany in 2007 and has a market share of nearly 50%. 5 A retrospective analysis of the price decline in the relatively short period of time from 2008 to 2010 reports a decline of 20%. 5 Others report a total decline of 30-40% since the market introduction of such Epos. 6 The question is whether BioIns have a similar cost saving potential.
Insulin Market and Price of Insulin
The insulin market and insulin prices are, for obvious reasons, a highly sensitive and complex area which is, at the same time, constantly changing (as will certainly occur with the market introduction of BioIns). Clearly, all insulin manufacturers have a detailed and in-depth understanding of the insulin market, but this information is not publicly accessible. It is surprisingly difficult to get a reliable up-to-date overview of the size of the insulin market from a global point of view and also of the insulin market and prices in different countries. According to recent market research the global market was valued at $20 billion in 2012 and will reach $32 billion in 2019 (www.transparencymarketresearch.com/ pressrelease/insulin-market.htm; June 19, 2014). The insulin glargine (Lantus) market alone was >$7.5 billion in 2013. 7 Thus, the insulin market is one of the overall largest markets for a single class of drugs. Due to the steady and massive increase in the number of patients treated with insulin, the size of the insulin market most probably will increase further. The lack of transparency of the insulin market hampers price comparison between countries.
There is no clear single price for a given insulin. The "official" price for a given insulin is not the price that the health care provider or patients have to pay in reality; this is also dependent on the patient and how he is insured. In most countries regulations exist so that certain rebates or price cuts take place. However, 1 point is clear, insulin is expensive to buy and it has become even more costly in, for example, the United States in the past years. It is of note that the prices for the same insulin formulations differ massively between countries; for example the prices for insulin glargine differ by a factor of 4. The price a patient would pay for 10 ml vial of soluble human insulin in the private sector ranged from $1.55 in Iran to $76.69 in Austria, a difference of almost 5000% (data are from 2010; www.haiweb.org/medicineprices/07072010/Global_briefing_note_FINAL.pdf).
At the same time, health care providers in all countries try to massively cut down expenses for diabetes treatment, for example, by bringing down the costs for test strips for selfmonitoring of blood glucose or by blocking the market introduction of new and expensive antidiabetic drugs to the market. Their hope is that the market introduction of BioIns will help them limit the costs for insulin therapy.
What Is Assumed to Limit the Reduction in Insulin Price With BioIns?
As BioIns are not generics of insulin, the reductions in price most probably will not be as marked as with generics and other biosimilars. 8 The main reasons are:
• • High investments in development and regulatory approval (including establishing postmarket pharmacovigilance programs) • • A more costly manufacturing process In comparison to the regulatory process required to prove bioequivalence for a generic drug, the process for getting approval as a biosimilar is clearly more demanding. 9 In the case of BioIns, the glucose clamp studies required to demonstrate comparable pharmacokinetics and pharmacodynamics are costly as they require a highly specialized and experienced site to run such studies with an adequate quality. In the United States, the regulatory authorities might ask for the performance of clinical studies, which is not part of the EMA regulatory framework. However, these costs are clearly still much lower in comparison to the costs covered by the originator of the insulin in performing a full blown clinical development program. The important difference is that the inventor of the insulin had a number of years of patent protection (= high prices) to recoup the initial investments.
Insulin manufacturing plants certainly look quite impressive and give the impression of huge investments, which is definitely true. However, it is practically impossible, from the outside, to have a good understanding of the real costs needed to manufacture, for example, 1 unit of insulin. Because the yield of the insulin manufacturing process differs, it means the amount of insulin produced with a given manufacturing technology is different and under constant development; the production costs may also differ considerably between manufacturers. Nevertheless, it is clear that is more costly to manufacture and distribute complex proteins like insulin versus small drugs like aspirin.
What Will the Reduction in Insulin Price Be With BioIns?
The price reductions for BioIns in the United States are predicted to be about 20 to 40%-much less than the reductions of 80% or greater for most small-molecule generics. 2 Some reduction estimates for BioIns range from as low as 10% and as high as 70%. 7 A thorough analysis of the cost savings potential of biosimilar drugs in the United States expects a reduction by 15% for long-acting insulin analogs (http:// www.rand.org/content/dam/rand/pubs/perspectives/PE100/ PE127/RAND_PE127.pdf, last accessed June 1, 2015). However, in view of an insulin market of $20 billion, even a reduction by 10 or 20% means cost savings of $2 or $3 billion.
The difficult-to-answer question is whether this will actually become reality. One key aspect is whether the health care providers/policy makers will drive the market introduction of BioIns by promoting measures like substitution (see below). In this context, it might be of help to have a look into other markets in which insulin copies have been on the market for years.
It will be interesting to see how Eli Lilly (together with its partner Boehringer Ingelheim) will price its product. The EU insulin market is "densely populated" with high levels of discounting taking place as well as clear price lists for insulins. Starting from EU sales of Lantus of $1.1 billion in 2013 and assuming a rapid uptake of the BioIns (= 20-25% market share within the first years), Lilly would make $200-$250 million annually from Abasaglar (assuming a 30% list price discount vs Lantus) (www.biosimilarz.com/?p=522, posted Jun 28, 2014). Lilly has clear advantages in comparison to other future BioIns manufacturers as they have a well-established market position, widely accepted insulin pens, and so on.
Experience With BioIns in Other Markets

India
Copies of insulin analogs and human insulin have been on the market in India for a number of years now. However, it was stated that these insulins have gained only a relatively small market share to date. They have been at the center of some "scandals" in India, that is, a manufacturer had to withdraw charges of its insulin from the market due to poor quality, and so on. It appears as if the low uptake reflects a missing trust in these insulins. It also appears as if insurance companies and policy makers have not applied pressure to use these cheaper insulins. So, no general decline in insulin prices (which are lower than in other countries anyway) was observed in India after market introduction of the insulin copies.
South America and Mexico
In South America, a bidding process for contracting to supply insulin products ("tenders") is a reality, just as is the case with test strips in the United States. For patients and physicians this means that every 3 or 6 months they (might) have to use different insulins. Such an exchange is based on the assumption that, for example, all basal insulins act more or less in the same manner. As this is not the case in reality, especially not when the focus is on the individual patient, this might be associated with worsening of metabolic control. Also the risk of developing insulin antibodies might be increased with more or less regular changes in insulin formulations. Unfortunately little data exist from, for example, registries substantiating the impact of such switches. It appears as if making insulin available at affordable costs for many patients is regarded as more important by the government or health care system than the potential risks involved. Again, the situation differs from country to country, to a certain extent. However, there is no overview available on the pricing of insulin in South America and how this has changed after the market introduction of insulin copies.
Interchangeability and Substitution
Substitution by the pharmacist of 1 product with another that has the same international nonproprietary name (INN) is common practice with generic drugs, but is probably not appropriate with biologics; potential safety concerns outweigh cost savings. This has been clarified by several EU institutions and agencies, including the EMA, which advice that the decision to treat a patient with a reference or biosimilar medicine should be made following the opinion of a qualified health care professional. As a consequence of their complexity, automatic substitution of biologics could give rise to different clinical consequences and should be ruled out for reasons of patient safety. Automatic substitution of biologics is therefore not permitted in many EU countries. Canada does not support automatic substitution. However, frequent changes in substitution will likely become more common as insurers and governments leverage their "client lists" to squeeze larger discounts from insulin manufacturers.
This also holds true for interchangeability and substitution of insulins, as these involve unnecessary risk taking. The individual physician must be able to judge the circumstances of the given patient on insulin, the metabolic stability with the given current insulin and the precaution and risk for weaning off and transferring to a BioIns. In the United States, interchangeability means that the biological product may be substituted for the reference product without the intervention of the health care provider. The interchangeability of a given biosimilar has to be approved by the FDA but is also regulated differently in some US states), that is, interchangeability is a higher standard than biosimilarity. The FDA has not stated in detail yet how a given biosimilar, for example, a BioIns, will need to be studied to become an interchangeable drug.
Looking at the Price of BioIns From Different Viewpoints
Patients
The high costs of insulin represents a barrier for many patients, that is, they not optimize their metabolic control to "save" insulin. In underdeveloped countries, access to any insulin at all might be an issue, but also in developed countries this might be a problem if the costs are not fully covered by the health care system. Therefore, patients who have to pay for their insulin themselves will highly welcome the availability of "cheaper" insulin. There might be a need to explain to patients the difference between a generic drug and a biosimilar drug and why no generic insulins are available and will never be because, for patients, a drug is a drug. On the Internet, lively discussions on insulin pricing can be found; patients are simply annoyed by the high prices (that tend to constantly increase).
In a survey of 3214 insulin-using adults, many have a positive attitude toward BioIns. 7,10 However, I wonder how much patients really know or understand about biosimilars. Many patients have a "love/hate" relationship with "their" insulin, that is, they have positive and negative feelings about the insulin that they need to survive. They have the impression that they are subject to some money-saving attempts on behalf of the health care provider without ever having been asked for permission. There is a risk that the higher number of available insulin formulations could confuse patients and the member of diabetes teams. In addition, the number of insulin pens is also increasing. Differences in the handling of these pens can induce dosing errors, and so on. Any negative experience that patients might have by switching insulin might lead to a loss of trust to their physicians and the health care system. Such aspects might considerably differ between experienced patients and newly diagnosed patients.
Physicians
Several surveys on biosimilars were conducted on health care professionals in the United States and EU. They reported positive opinions on biosimilars; however, they also show that a knowledge gap persists among many prescribers. It appears as if many understand neither the scientific background nor the regulatory requirements.
As the members of the diabetes team themselves have no benefit from switching to "cheaper" insulin, they most probably will view this negatively. For them, this kind of switch is associated with the need for explanations to their patients, understanding and memorizing the differences between certain insulins, and so on. The additional teaching efforts required to train the patients on a different insulin pen will not be covered by anyone. Physicians prescribe an insulin formulation for a given patient based on what they believe will be the best for that patient. If the prescription can now be changed at, for example, the pharmacy level ("substitution"; see above) without the physicians being consulted or informed, this will be perceived by the physicians as not being able to fully act in the patients' best interest. Many physicians have "cooperated" with the established insulin manufacturers for decades. They most probably are reluctant to make a change without the pressing need to do so and they might also have safety concerns.
Insurance Companies
In view of the drastically increasing number of (insulin treated) patients with diabetes year after year, along with rapid increase in costs for diabetes therapy, it is understandable that health care providers are searching for any measure to counterbalance this development, that is, to reduce their budget expenses. In line with their experience with the cost savings observed, for example, with test strips, they will (have to) attempt to do the very same with insulin. For them, even a decline in insulin price by relatively small amount sums up to large total savings. This might only occur if substitution becomes mandatory because of costs and/or there are constraints on physician prescriptions. The assumption by the health care provider is that each insulin on the market is the same (all of them are approved by the regulatory authorities for diabetes treatment); however, this is not appropriate from a clinical point of view. As they have no direct interaction with patients or physicians, their focus is on reducing costs.
To undertake the efforts of listing this insulin, a certain minimal cost difference between a BioIns and a reference product must be present to be attractive for the payers.
Insulin Manufacturer
It is not clear if biosimilars (even if some drugs have gained a good market share now) are financially viable, as the prices have come down quite a bit while manufacturing and other costs remain high. For the large and established insulin manufacturer, appearances of companies that are new on the market (and that have limited or no experience with insulin) present a drastic change in a market that was surprisingly stable for many decades. Clearly, changes in market shares have taken place over time (eg, glargine has gained a large share of the basal insulin market in the past 15 years); however, these changes were gradual and relatively slow, whereas now the situation may change more rapidly (as we have seen with test strips for blood glucose self-monitoring in the past years). To protect their market shares, established manufacturers might decrease their prices (at least to a certain extent). As they have well-established manufacturing capabilities (see above) and distribution lines in place, they might try to start a "price war" keeping competitors out or limiting their market share. It remains to be seen to which extent the insulin market will change both from a global market perspective and in given countries; there might be massive differences depending on many factors.
Companies depend on making profits to cover investments and to be profitable. Thus, if the price for insulin declines too much, this can mean that companies have to step back from investing in new developments. One might say that we have enough insulins on the market right now, there is no need for better insulins; however, this is not true, at least when it comes to prandial insulins. 11 Also more hepatospecific insulin, oral insulins, and so on are quite attractive options that should be further developed for improving insulin therapy. If established companies are able to reduce their prices significantly to keep their market shares, this might hamper the market introduction by manufacturers that have developed BioIns, but at the same time it will hamper insulin research. At the end, we might have to be careful with what we ask for, a race to rock bottom insulin prices might be welcomed at first glance by some; however, in the long run, such low prices for insulin might represent a road block for further research.
Newcomers to the BioIns market might have a different view on some aspects. If they have had their insulin on their market, for example, in China and India, for a number of years, they have established manufacturing methods, and so on. For them, getting market access in highly regulated markets might present a quite attractive option. They might also consider not entering these markets on their own but instead partnering with established diabetes companies that have no insulin in their portfolio.
Summary
The market introduction of BioIns will induce drastic changes in the insulin market; the "new kids on the block" will enable access to insulin with a price reduction that is expected to be in the 20 to 40% range. The increased competition between insulin manufacturers might bring down the price of insulin even lower in the longer run, but most probably not 50% below the initial price. Depending on the given regulatory environment and health care system, BioIns will certainly overtake a certain market share. Hopefully this will not lead to a price war on insulins.
If the insulin market is not controlled by directive decision by policy makers, it is purely speculative as to how large the market share of BioIns will be and how much the costs of insulin therapy will decline over the next years. Cost savings achieved with BioIns might be counterbalanced by other factors, for example, by the efforts associated with the need to use other pens for insulin administration (which in turn requires efforts for teaching patients and physicians), by confusion of patients (and the diabetes team) by all the different insulin names, by a decline of metabolic control with a change in insulin, and by potential side effects. For these reasons, we need a careful evaluation of the degree of savings achieved at the end.
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